Selective COX-2 inhibitors modulate cellular senescence in human dermal fibroblasts in a catalytic activity-independent manner.
It has been recently proposed that pro-inflammatory genes such as cyclooxygenase-2 (COX-2) play a key role in the aging process. However, it remains unclear whether the pro-inflammatory activity of COX-2 is involved in the aging process and whether COX-2 inhibitors prevent aging. We therefore examined the effect of COX-2 inhibitors on aging in the cellular senescence model of human dermal fibroblasts (HDFs). While the catalytic activity of COX-2 was observed to increase in the senescence process, we found that among three selective COX-2 inhibitors studied, only NS-398 inhibited the senescence whereas celecoxib and nimesulide accelerated the senescence. Non-selective COX inhibitors including aspirin, ibuprofen and flurbiprofen accelerated the senescence. The senescence-regulating effect of selective COX-2 inhibitors had no correlation with cellular reactive oxygen species levels, NF-kappaB activities or protein levels of p53 and p21. We instead found that selective COX-2 inhibitors regulate caveolin-1 expression at transcriptional levels, which was closely associated with the inhibitors' effect on the senescence. Collectively, these results suggest that COX-2 catalytic activity does not mediate HDF senescence and that selective COX-2 inhibitors modulate HDF senescence by a catalytic activity-independent mechanism.